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Abstract: IoT devices can be characterised by complex intertwined interactions between devices, users, and the environment. As these devices become more dynamic
and widely connected, designing for such complex ecologies requires a holistic approach with a consideration of diverse perspectives on the interactions between all
actants connected to and through these devices. To support designers in this challenge, we propose a design approach that can help them explore the nature of the
interactions and connections within this complex interactive ecology. The design approach borrows its underlying design considerations from somaesthetics and post-anthropocentric design to support experiential design exploration. The implemented design approach resulted in a collaborative choreography of interactions among users
and devices. The result suggests that the current design approach provided designers
with an opportunity to explore, experience, and understand a broader range of perspectives that are essential for designing complex interactive ecologies.
Keywords: creativity methods, embodied interaction, somaesthetics, post-anthropocentric
design

1. Introduction
Potentials and challenges of designing Internet of Things (IoT) devices can be characterised
by complex intertwined interactions, which are largely influenced by two key technological
advancements driving the dynamic nature of these objects: increased information processing power and a wider and faster connectivity. The vast network of information channels
enables already computationally and physically dynamic devices to become additionally dynamic in terms of their complex intertwined interactions with users, other devices, and their
environment. The complexity of the interactions and the interrelations created with these
dynamic and connective things make designing for such IoT devices and systems a very complicated task. Thus, insight into technological advancements alone is not sufficient to understand the potential interactive ecologies of these devices (Jenkins et al., 2016).
Within these complex interrelations of devices, humans and the environment, a designer’s
understanding of how these dynamic interactions could potentially manifest across the devices and users is easily lost due to its technological complexity. It is already evident that
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through connectivity, ordinary devices such as a thermostat or a doorbell do not only expand their functional capabilities, but also acquire different roles in our daily environment.
With this complexity of intertwined new and existing relations, a major challenge for designers is having the foresight into how designed and emergent interactions potentially manifest
across the increasingly interwoven ecology of humans and devices.
IoT device design has often been criticized for lack of human engagement, much like the earlier waves of HCI interactive devices that focused on efficiency rather than human aspects of
design. It is further criticized for neglecting insight into the existing and newly created relations between devices, humans and their environment (Desjardins & Wakkary, 2016; Wakkary et al., 2017). Therefore, in an attempt to address a wider range of perspectives on these
interactions, various design considerations such as human engagement in IoT interactions as
advocated through understanding human qualities with IoT toolkits (Berger et al., 2019), the
social implication of IoT devices (Worthy et al., 2016) and other human-centred approaches
(De Roeck et al., 2012; Lingel, 2016) have been suggested. These design considerations go
further by advocating for a thing-centred perspective to gain better insight into “the complex
and ambiguous relations” between devices and humans (Wakkary et al., 2017). Some take a
literal approach by regarding things as co-ethnographers (Giaccardi et al., 2016), or utilise
the data generated to understand the thing’s perspective (Pschetz et al., 2017), while others
take a more organic and less human purpose-oriented approach towards a thing-centred
perspective, such as in Morse Things (Wakkary et al., 2017). Going further, some suggest
that a human-centred or a thing-centred perspective alone is insufficient for the multi-faceted complexity of IoT devices and systems, and argue for a broader perspective, shifting the
focus from simple connectivity to the ecology of humans, devices and the environment, that
can in turn broaden the design space (Jenkins et al., 2016).
As an extension of these efforts, the design considerations that we aim to address are to extend our understanding beyond the increased capabilities of an existing object and to see
the (trans)formation of a device through its potential interactions, the subsequent new relations and even a new definition of the device. As previous research indicates, the main design challenge is to understand the complex and ambiguous relations between humans, devices and their environment (Wakkary et al., 2017). This core understanding would require
insights into various aspects of the device, including an understanding of the nature of connected things, human engagement, and characteristics of the interactions and relations that
arise from both existing and newly created interactions. Previously, these aspects have been
addressed separately, for example human engagement as an element in IoT through storytelling (Berger et al., 2019), trying to understand the nature of connected things by putting
designers in a thing’s perspective (Giaccardi et al., 2016; Pschetz et al., 2017; Wakkary et al.,
2017), and trying to understand the social relations that have arisen from the interactions
(Jenkins et al., 2016). Although these studies provide a better understanding of our complex
interactions and relations with these IoT devices, there remains a great need for a design approach to explore and further our insights into our deeply complex relations with these devices. How can we, as designers explore these multilayered relations with various devices
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and users? What tools can we use to guide us through this complex exploration? And finally,
how can we make sense of the insights we have gained in the exploration?
We argue that these in-depth insights could be gained by proactively exploring diverse perspectives of the connected devices and its potential ecology. We base our exploration on
theoretical foundations of Somaesthetics (Shusterman, 1999) and Post-Anthropocentrism
(Roudavski & McCormack, 2016). We believe these two distinct design approaches could
guide designers in their profound exploration of complex interactions and relations. Further,
we propose an integration of these two design approaches, which would enable designers to
explore design potentials prospectively by intimately embodying the diverse qualities of the
objects, the connectivity, and the overall relations. As an implementation of the current design approach, we introduced a design workshop to help designers explore insights into
these design potentials.
In the following sections, we first describe the core theoretical backgrounds, somaesthetics,
and post-anthropocentric design, explaining how each design approach could guide design
explorations and how integrated approach could provide further insights. We then introduce
the design approach, its implementation as a design workshop, and its relevance to the designers’ need for diverse perspectives and deeper insights. With this, we hope to demonstrate a prospective and explorative design approach that integrates two distinct design perspectives to address design challenges in the intricate interactions and relations with interactive connected devices and the overall ecology.

2. Theoretical background
2.1 Somaesthetics
In exploring and understanding our complex relationships with connected devices, an embodied approach such as somaesthetics provides designers with direct insights into the complexity. By implementing a movement-based design exploration to understand bodily engagement and the dynamic nature of interactions, designers can explore a wider range of
physical engagements (Mueller et al., 2018) and gain deeper insights into the complex relations formed in the interaction experiences (Svanæs, 2013). Through physical coordination
and choreography of various actants in the overall interaction ecology, the embodied exploration provides a tangible (embodied) understanding of the interaction ecology through the
simultaneous consideration of multiple perspectives (Svanæs & Barkhuus, 2020).
Furthermore, to understand the true potential of experiencing dynamic interaction, heightened awareness of bodily experience becomes a crucial tool for a designer to utilize in the
design process. Reflections on our current experiential relationships with objects highlight
the qualities of bodily experience in relation to design implementations. These reflections
lead designers to identify a design space to explore and a novel design element that can lead
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us to understand and utilize the dynamic nature of these devices. This practice of heightening bodily awareness, mastery of the bodily experience and the resulting reflection is the
core principle of ‘the embodied philosophy’, Somaesthetics (Shusterman, 1999).
Embodiment as a core design consideration in the field of interaction design is not new. A
long line of research advocates the importance of considering the sensory and perceptual
experience of the human body and utilizing it to design for a better interaction. However, as
Shusterman suggests, most academic discourse on embodiment lacks the pragmatic implementation of the knowledge gained from the study itself and thus it is often hard for designers to apply it in their design practice (Shusterman, 2012). The main quality that somaesthetics brings to the broader field of embodiment in design is a pragmatic approach towards applying its tenets to design practice. As an example of how somaesthetic philosophy could be
applied and understood through design, somaesthetic appreciation design (Höök et al.,
2016) demonstrates the pragmatic nature of somaesthetics practice, which encourages bodily inquiries on interaction modalities and ‘intimate correspondence’ between feedback, interaction and the body. This notion of ‘intimate correspondence’ between the designed interaction and the experiential body highlights body consciousness, or somatic awareness.
Cultivating this skill could help us overcome problems of information abundance (Shusterman, 2008), where we as designers consciously determine the purpose of interactions. In
the context of information driven, highly dynamic objects, somaesthetics offer a practical
means to understanding the potential of the information implemented, and of more effectively designing dynamics with somatic awareness. This gives designers opportunities to reflect and improve upon the design through intimate embodied experience.
One aspect of the somaesthetic approach in design that the current design approach tries to
explore and that other studies often overlook is its potential to consider nonhuman somas
(Shusterman, 2012). Although Shusterman suggests that computer or robotic somaesthetics
seem far-fetched, we believe that these are no longer distinct considerations and consequently nonhuman somas should be seen as an essential aspect of somaesthetic practice.
Somaesthetic practice provides a crucial opportunity to look at dynamic gestalt in interaction from the object perspective, especially through an experiential point of view. With understandings from object-perspective oriented design considerations such as a post-anthropocentric perspective (Pschetz et al., 2017), and opportunities to explore this understanding
through somaesthetic practice, we set out to integrate these insights into an open and flexible approach that addresses the design of the overall object ecology rather than an object
interface in isolation.

2.2 Post-Anthropocentric design
By exploring the perspective of an object through embodiment, designers can actively explore the inner workings of the object and the interactions the object mediates with all
other actants (Loke & Robertson, 2013). Furthermore, fluently switching perspectives be-
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tween different actants would greatly benefit designers by providing a comprehensive understanding of how the multi-faceted interactions and relations manifest across various
stages (Svanæs & Barkhuus, 2020). Such insights into various perspectives within the elaborate interchanges of data/information and interactions would help designers to navigate
through the ecology.
As the network of objects and their connectivity becomes wider and more complex, the objects are attributed various types of roles. There is a unifying awareness of importance in
recognizing object agency and other inherent challenges in the design of connected things.
Furthermore, design explorations such as the Thing Ethnography (Giaccardi et al., 2016),
Morse Things (Wakkary et al., 2017) and the Bitbarista project (Pschetz et al., 2017) demonstrate that focusing on design elements that are salient from an object’s perspective, such as
the data and the role it plays in defining machine-mediated human relationships, is valuable
for understanding the complex interactions and relations. Various theoretical approaches
could be employed in exploring the importance of understanding objects as agents (Cila et
al., 2017) such as Latour’s Actor Network Theory (ANT) (Latour, 2012) and Object-Oriented
Ontology (OOO) (Harman, 2018). The object perspective focused approach in Object Oriented Ontology provides a more nuanced way to understand IoT in terms of sociable objects, as well as the multiple simultaneous perspectives that play a crucial role in fully conceptualizing the bigger picture of IoT (Lindley et al., 2017). At the same time, designers need
insight into object level design considerations that contribute to the nature of the larger
ecology. Gaining insights into both the scale of an object and its ecology is currently a major
challenge in conceptualizing interaction designs for the IoT (Jenkins et al., 2016).
In this context of the challenges involved in considering multi-scale and multi-perspective aspects of IoT design, an explorative and prospective approach enabling designers to look into
these different scales and perspectives would support them better in conceptualising and
generating new devices, interactions, eco-systems and relations. Many thing-centred approaches and their ethnomethodological perspectives stop at retrospective, post-hoc analysis of the interactions and network that already exists (i.e. the Bitbarista project (Pschetz et
al., 2017)). As Jenkins et al. (2016) suggest, a retrospective approach such as Latour’s Actor
Network Theory (ANT) (2012) is limited in speculating possible futures, and thus is ill-fitted
for supporting the design of new types of things. Furthermore, Wakkary (2006) argues that
to understand the design as a responsive activity to the varying complexity, designers need
to view the design as prospective action, reflecting within a present moment on future action, rather than a retrospective stable past action.

3. The design approach
As a prospective and explorative way to design, we propose the current design approach to
provide designers with means to explore the complexities of interactions with connected devices, their dynamic qualities in varying scales, the complex nature of relationships with users and other devices, and diverse perspectives across the overall interactive ecology.
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Our design approach provides corresponding design considerations as tools for designers.
First, the core concept follows a long tradition in embodied design practices, ranging from
phenomenological design considerations (Hummels et al., 2007), designing interactions as
choreography (Klooster & Overbeeke, 2005), embodied sketches (Márquez Segura et al.,
2016), and somaesthetic appreciation design (Höök et al., 2016) that accommodate various
design challenges in designing with technology. Exploration with bodily movements would
provide designers with the opportunity to experientially reflect on dynamic qualities that
connected devices offer, by managing and coordinating the designer’s own bodily movements and the movements with other bodies.
Second, we emphasize the importance of exploring the nature of connectedness, where designers need to understand both the human perspective of the interaction, especially experiential qualities (Shusterman, 1999) , and the device’s perspective (Bleecker, 2006; Loke &
Robertson, 2013). Drawing the designer’s attention to the information flow that is exchanged both between the user and the devices, and between the devices themselves, can
aid in the design of engaging interactions and a seamless interactive experience across the
devices through careful sensory-motor couplings (Wensveen et al., 2004). By taking the perspective of a thing/machine and experiencing how the interaction is mediated and what implication it holds in the overall experience, the designers would have a better understanding
of the consequent relations with the technology.
Finally, the embodied approach to design puts the subjective experience as the focus of the
design process, where designers utilise their own body, skills and experience to empathically
design for others (Höök et al., 2017). For this, the designers need to carefully consider the
perspective of each user and object as well as the overall interactive ecology (Hummels et
al., 2007). The embodied approach provides an exploratory space where designers can consider multiple perspectives (Svanæs & Barkhuus, 2020). The insights from integrated somatic
knowledge and a thing’s perspective would support designers in expanding their reflections
from interactions with individual objects to large-scale networked relations across devices,
users and the environment.

3.1 The design approach in a creative workshop
In accordance with the concept of our design approach, a full-day workshop was organised
as part of a design conference. There was a call for participation, resulting in 10 participants,
of which 8 were able to complete the full workshop. The participants were design researchers from various design backgrounds. Although they were well-versed in each of their own
design fields, the majority of them were not familiar with embodied design practice. The
workshop was facilitated by a design researcher, first author, who has a background in embodied design practice, and a choreographer/dancer, who has expertise in contemporary
dance. Participants did not have expertise in either IoT design or any discipline of dance
practices.
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The workshop was broken down into three phases: (de)familiarization, exploration, and performance. In the (de)familiarization stage, participants were introduced to the overall theme
of the workshop; a short introduction to embodied design practice, design tools to help
them navigate the design space and a short somatic skills exercise were presented. First,
they were given a brief introduction to the design context of networked interactive devices
(IoTs) and their inherent design challenges. During this, we proposed embodied practice as
an approach to addressing some of the design challenges. Subsequently, participants were
given an overview of the workshop.
To initiate (de)familiarization, participants were given two design tools to start the exploration process: physical examples of non-computational objects (an abacus, a manual typewriter, a manual coffee grinder, a Polaroid camera and a rotary dial phone) and a set of
Frogger Method Cards (Hur & Bruns, 2015) (See Figure 1.). Due to the simple but dynamic
nature of their physical interface, non-computational objects were used as an inspiration as
well as a starting point for the design exploration. Rather than starting the exploration with
technologically defined tools such as smart objects, these simple objects provide ample design space for exploring potential technological integration. By removing the complexity of
technology from the design exploration, our understanding of existing relationships with
these objects could potentially evolve into something unexpected. Along with the innate understanding of interactions with these objects, the adaptation of the Interaction Frogger
Framework (Wensveen et al., 2004) could enlighten us further as to the intimate aspects of
the interactions. The frogger method cards utilize an in-depth analysis of the perceptual information exchanges within design interaction, borrowing from the Interaction Frogger
Framework (Wensveen et al., 2004). The set of cards was given to the participants as a guidance tool to reflect on the experiential qualities of the interaction exploration. Use of these
cards was explained with the example objects presented on the card illustrated and they
were given an option to create their own card with an object of their choosing. As well as detailed discussion of each example on the cards, we encouraged participants to take notes
and communicate their experiences throughout the workshop (See Figure 1).

Figure 1. Interaction Frogger Cards – Example Card and Its Use.
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Once participants were familiarised with the objects and the method cards, we led them
through a set of five movement exercises that assisted them in increasing their awareness of
individual bodies, their relations to other bodies and the surroundings. Based on the practice
of contact improvisation (Pallant, 2006), these exercises start with building awareness of the
space through movements, slowly engaging participants in increasing awareness of their
own body and acknowledging others’ bodily movements. Their somatic awareness was
heightened through actively and passively being aware of others’ bodies and their movements, and further increased through physical and non-physical manipulation of their movements by other’s movements. (Detailed description of the movement directions in Table 1.
See Figure 2.) These movement exercises were used to move participants away from the habitual space of bodily beings to familiarise them with non-habitual movements in the unfamiliar social setting of a performative space (Hummels et al., 2007).
Table 1 Five Movement Exercises to Increase Somatic Awareness.
Movement Exercise

Description

1. Spatial Awareness
2. Non-physical Awareness
of Others
3. Physical Awareness of
Others
4. Physical Movement
Guide
5. Non-Physical Movement
Guide

Moving around to be familiar with the space and others.
Moving around without making physical contact with others but being aware of other’s movement.
Moving around and making physical contact to feel
other’s movement.
Guiding other’s movements by contacting parts of their
body.
Guiding other’s movements without making physical contact.

Figure 2. A Series of Movement Exercises to Increase Somatic Awareness.

In the following exploration stage, participants were asked to explore the basic interactions
with a particular object chosen from the non-computational objects. In order to explore the
interactions, participants were instructed to get into pairs, enabling them to take different
roles in physically exploring the interactions as well as discussing the directions for the overall exploration. With the chosen object, each pair first examined the existing interaction with
the actual object. They were encouraged to investigate the details of the interaction, utilizing the Frogger cards, and gradually translate these details into bodily-movements. Each participant was asked to take turns in playing the role of a user and an object, giving each par-
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ticipant an opportunity to experience different perspectives of the interaction. The exploration stage was divided into two iterative exploration sessions. In the first session, participants were asked to explore the design details of the existing interaction with their bodilymovements (see Initial move section of Figure 3.). Once the existing interaction was detailed
out, participants were asked to further explore what they had discovered in order to develop a new interaction in the second session (see New move section of Figure 3.). Each session was followed by a detailed show-and-tell feedback period where everyone contributed
in discussion on the details of the movements, the interactions and the overall experiences.
During this process, everyone was encouraged to try out the movements themselves and to
suggest their own takes on the interactions. The feedback periods helped the participants
reflect and redesign their movements both somatically as well as conceptually (see Feedback
sections of Figure 3.).
In the performance stage, participants were asked to expand their scope to reconsider their
movements in relation to other groups. To start with, each group was asked to pair up with
another group to explore the dynamics between two objects and two users. (see Co-op
move section of Figure 3.) This gave each group the opportunity to re-examine their movements in relation to another group’s movements. Once an iteration of re-examination and
integration between two group’s interactions had been established, each group was asked
to explore the movements in relation to the other groups, where everyone had a chance to
explore interactions in relation to everyone else’s movements. After a couple of iterations,
the participants were asked to create an overall choreography of interactions between four
users and four objects. The choreography evolved from the groups, as they examined their
movements and interactions against each other rather than being centrally coordinated. As
an outcome, the choreography was performed in front of the (conference) audience, followed by a brief explanation and discussion on implications of the movements presented
and the prospective designs (see Figure 4.).

9

Yeup Hur, Panos Markopoulos, Miguel Bruns

Figure 3. Evolution of Movements – Initial, New, to Coordinated Movements to Final choreography,
supported with Feedback periods.

Figure 4. The Choreography – 3 Acts of Multi-faceted Interactions.
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The reflections on the overall design exploration were collected through a short remote interview afterwards. Participants were asked to reflect on three aspects of the workshop: the
overall experience, somatic awareness, and design perspectives. In addition to the reflective
questionnaire, we also asked participants to reflect through sketches (see Figure 5. for the
examples).

4. Movements and reflections
The manifestation of designed interactions widely varied from group to group, enriching the
diversity of the overall experience. A stark contrast could be found between groups. Some
emphasized the physical mechanism. For example, the typewriter group exaggerated typing
and sliding movements showing a clear resemblance to the existing physical interaction.
Others focused on the end functionality, such as the camera group who used mirroring and a
push-gesture to capture the surroundings. Some freely interpreted the interaction through
expressive abstract bodily movements, like the abacus group. (see Figure 3. For further details - https://vimeo.com/291125117). During feedback sessions, participants realized this
diversity in somatic experience, expression and awareness. The realization of diversity provided them an opportunity to reflect on their own movements to understand somatic potentials of their own movements as well as others’, through direct experience. One of the key
elements driving this diversity was the simple and subtle nature of the interactions that
these analogue objects presented. Technological interventions, like sensors and actuators,
might have unified their somatic expressions.

Figure 5. Reflective Sketch Examples.

There are two aspects of the resulting performance that contributed to the overall collaborative and reflective design practice. First is the performative nature of doing and seeing doing in the movement-based design, where the participant that is demonstrating puts themselves in a position of active performer, while others put themselves in a role of engaged
audience (Macaulay et al., 2006). In our feedback sessions, this notion was extended, and
the audience was given the chance to participate as active performers, giving them an opportunity to switch from a third-person perspective to a first-person perspective of embod-
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ied experience (Fdili Alaoui et al., 2015). This leads us to the second aspect, kinesthetic empathy (Svanæs & Barkhuus, 2020). The performative setting enabled the participants to develop empathic awareness of other bodies, not only through physically engaging, but also
carefully observing, coordinating and experiencing. Through this collaborative and reflective
practice, each group refined their movements to better represent their interpretation of the
experiential qualities of each object and utilized this somaesthetic knowledge to explore
new experiential qualities.
The choreography of the performance represented the overview of a complex relationship
among represented users and objects, where experiential qualities, perspectives and reflections are interwoven. The integration of different movements forced each group to reconsider their movements to accommodate others’ movements physically as well as conceptually. For example, the abstract and free expressions of the Abacus group inspired the Polaroid group to open up in their interaction within themselves as well as to others (see Figure 4.
for further details - https://vimeo.com/291128003).
As we mentioned earlier, the setting that allowed switching between various perspectives
enabled participants to better understand the design implications of somatic awareness
(Svanæs & Barkhuus, 2020). This is reflected in the iteration process of somatic exploration
by emulating object interaction, the reflection through both somatic and verbal discourses,
the feedback from diverse perspectives, and the coordination of complex bodily movements.
After all, besides the emphasis on somatic awareness throughout the process, the intention
of the resulting performance was to create a choreography that embodies multi-faceted design perspectives of the interactive ecology.
The most insightful aspect of the performance was the different implications for each participant involved, including the audience. Each participant experienced the performance from
the distinct perspectives of either an object or a user, getting an intimate insight into the design, while the audience had a third-person perspective or a detached observer’s (Svanæs &
Barkhuus, 2020) overview of all the inter-workings of the ecology. These insights certainly
play a significant role in conceptualizing the complex relationships with devices we design, as
we have seen in previous studies (Svanæs & Barkhuus, 2020). In the following section, we
reflect on some of the insights and perspectives gained, and their potential roles in helping
designers to widen their design perspectives.

5. Discussion
When we introduced the current design approach to the participants, we hoped the experience would provide them with new design perspectives and we would be able to capture
that in the workshop. In particular, we hoped the embodied experience would enlighten
them with the deeper understandings of the intricate relations with interactive connected
devices, through direct insights into multiple perspectives as required during the design process.
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First, the reflection on the experience by the participants indicates that they recognized the
core role of somaesthetic practice within the current design approach. Not only did the embodied aspect of the practice address the dynamic nature of the objects, but the realization
of diversity in somatic experiences forced them to further delve into the hidden dynamics
resulting from the connections. As mentioned previously, the designers’ ability to switch between various perspectives (i.e. from first-person to second-person and third-person)
(Svanæs & Barkhuus, 2020) helps them to explore various aspects of the interactions and
consequent experiences, providing deeper understandings of them. Furthermore, participants used the current approach as a platform to discuss and reflect on representations of
diverse somaesthetic knowledge and somatic awareness, which further highlights the importance of diversity in perspectives, even in varying design scopes from object interfaces
scale to a wider object ecology scale.
“… the approach suggested an enhanced use of experience and action in enacted design
processes, these ways of being could purposefully be treated as equal ways of thinking:
thinking through experiencing and thinking through action.” (Participant 3)

Second, by integrating core aspects of somaesthetics and post-anthropocentric views, we
have highlighted the unexplored potentials. We illustrated how the somaesthetic approach
could be applied to nonhuman somas, while showing that the post-anthropocentric consideration does not need to be limited by definition of the object and its function.
“The object approach was a good way to fast-track into detailed investigations on action
and interaction, which allowed for strong relation between abstracted body movement
and abstracted thought … shifts in conceptual framings.” (Participant 4)

Regarding Shusterman’s ‘far-fetched’ considerations of nonhuman somaesthetic knowledge
(Shusterman, 1999) , the exploration of an object’s somatic perspective has certainly played
a significant role in assisting participants in gaining deeper insights into the hidden dynamics
of engagement (as indicated by the reflection of Participant 4). These insights into the object’s somatic perspective enabled participants to understand their full dynamic nature in
the existing interaction and more importantly the potential somatic relationship that could
be achieved through future design exploration. In the current practice of a post-anthropocentric approach, it is necessary to overcome the limits of the main premise of object
agency, determined by the object’s definition, in order to realize its true potential. When designing IoT devices, the post-anthropocentric approach often focuses on the object and its
connectivity (Giaccardi et al., 2016) and as a result, misses the opportunity for designers to
consider the multistability of technology (Rosenberger & Verbeek, 2015), the changing nature of its use and its definition.
“I think I tried both to engage with the objects as mechanical devices, and their situated activities, and abstracted them into totally other objects.” (Participant 8)

As indicated, the abstract nature of the somatic experience of the object prompted participants to see and experience the role of an object beyond the boundary of its definition (the
reflection from Participant 8, above). The current integrated approach provided designers
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with opportunity to reflect on the object outside its habitual use (outside ready-to-hand but
distinct from present-at-hand (Heidegger et al., 1962) and encouraged them to reflect in an
abstracted and 'magnified' (van der Zwan et al., 2020) fashion through non-technological
and bodily experiential exploration. As the participants adapted abstract experience through
somatic interaction, they were also forced to accommodate various types of somatic interaction with other objects and other users in the process, changing the nature of their own object and its definition (the reflection from Participant 6, below). Thus, some of the objects
changed their function and definition by accommodating other objects in the overall interactive ecology. (i.e. in Abacus group, the final interaction resembled more of an interaction
with a voice-assistant AI device rather than with a calculator.)
“….we were constantly re-adjusting to incorporate with the others to progress with our
exploration and understanding of the possibilities of interactions.” (Participant 6)

These reflections represent that integrated design approaches like ours potentially highlight
important hidden aspects of prominent design perspectives. In our approach, we have implemented somaesthetic exploration and knowledge to expand towards nonhuman somatic
awareness, while also allowing an abstract post-anthropocentric design approach to become
embodied and pragmatic through the substantial somatic experience. Perhaps this kind of
integrated, broad and diverse approach towards design could help in designing ‘a new type
of thing’ (Wakkary et al., 2017) that has its own distinct ecology.
The proposed integrated design approach also means compromising other aspects of the design process. In somaesthetic design approaches, there are inherent challenges in the transformation of somaesthetic knowledge and defining the design values of coherent somatic
practice (Höök et al., 2017). The current workshop lacked proper opportunity to conceptualize the somaesthetic knowledge generated into some form of design representation, due to
the limited time and scope of the exploration. Although the main purpose of the workshop
was to provide designers with an exploration platform, a design representation in some form
would have elevated the exploration process to inspire further insights. Perhaps this could
have been improved if the familiarization process were to be devised for individuals to practice before participating in the workshop, and the focus could have been placed on the iterative process of refining somatic representations of the designed interaction and translating
them into design elements, concepts and representations. Furthermore, simple physical
probes such as the Ideating in Skills toolset (D. Smit et al., 2016) could have pushed the exploration towards more tangible manifestations of design ideas.
The common sentiment amongst participants was that although they could not relate the
workshop experience directly to traditional design practice, they all experienced a shift in
their design perspective. Furthermore, the embodied exploration provided participants with
capacities and sensibilities to design with their bodily experience (shown in Participant 2’s indepth reflection), which is strongly advocated in the soma-based design approach (Hummels
et al., 2007), is a foundation of developing a first-person perspective of embodied experience (Fdili Alaoui et al., 2015), relates to the notion of somaesthetic connoisseurship
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(Schiphorst, 2011) and ultimately gives designers opportunities to reflect and improve upon
the design through intimate embodied experience (Shusterman, 2008).
“… the process opened for a unique way in which designers can rehearse interaction
sensibilities that otherwise are not accessible, and therefore gain abilities through
these experiences to think and envision delicate aspects of interaction in itself. This is
possibly similar to the abstract training exercises and improvisations of performers,
which have no concrete choreographic purpose, but is rehearsing capacity and sensibility in itself. As when drawing can be a rehearsal of seeing through drawing, that develop capacities to draw something to be seen.” (Participant 2)

Although the workshop didn’t result in a significant design representation, the movementbased performance conveyed rich design values. In the context of somatic exploration, performance is regarded as a unique ground for the body to be “a tool of creations, means of
perception, as well as expressive medium and visual end-product” (Shusterman, 2008). Furthermore, the strong story-telling nature of the performance indicates that the movementbased practice had its own design implication, similar to the design fiction approach embracing narratives and constraints as design elements (Sterling, 2009). Thus, we believe the final
performance of the workshop could potentially be regarded as a significant design outcome.
The aim of the workshop and the current design approach was to address the innate design
challenges of designing for connected devices through the introduction of a design exploration platform with an integrative design approach that provides diverse design perspectives
to support designers in understanding and exploring the complex and ambiguous relations
between things and humans (Wakkary et al., 2017), thus broadening the design space (Jenkins et al., 2016). We believe that our explorative design approach conveys a holistic design
perspective that places emphasis on designers developing their understanding of the diverse
design perspectives and contributing unique value in design practice by converting design
exploration into performative elements, embodying the exploration process and the evolution of design knowledge.

6. Conclusion
In designing for IoT devices, there is a necessity for designers to understand what roles these
objects play and how they relate to us in the context of the complex interactive ecologies
that have manifested and will continue to manifest in the future. Such design practice requires an in-depth understanding of the objects themselves as well as of the complex and
multi-dimensional relationships they form with us and the environment.
Our contribution with the current design approach is in providing a prospective explorative
platform for designers to explore, understand and possibly develop the complex interactions
and relations between IoT devices, humans and the consequent interactive ecology. The current IoT objects we design maintain their functions and relevance in accordance with other
objects and technologies. Our design practice should reflect the multi-dimensional and complex nature of the ecology that these objects reside within. We hope that the workshop and
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the design approach introduced here demonstrate the potential of a holistic design approach that represents such a design practice.
Acknowledgements: We would like to thank Soo Yeun You, for her co-facilitation of the
workshop. Thanks to all the design researchers who participated in the workshop, for
their time and enthusiasm.
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